Quality issue. Improving preventive care for patients with coronary disease can be difficult to implement effectively with available resources. Assessing the implementation of a new improvement program can also be challenging when resources are constrained.
Quality issue
In 2004, the World Health Organization reported chronic coronary heart disease to be the most important cause of death worldwide [1] . Coronary heart disease is also projected to rise globally as a major cause of 'Disability-Adjusted Life Years' [2] . For patients with coronary heart disease, secondary prevention is of utmost importance. Secondary prevention aims to avoid further events after coronary heart disease has manifested itself. Risks can be substantially reduced by effective management, focusing on appropriate changes in lifestyle and on pharmacotherapy [3] . In-hospital secondary prevention appears to be having a positive effect, suggesting that this will result in a significant reduction in mortality [4] . Due to an increasing demand for health services, this task has been substituted from doctors to nurses in various settings [5] . Different studies have proved the effectiveness of nurse-led secondary prevention [6, 7] . Nevertheless, implementation of such interventions in daily practice has proved to be difficult, particularly if an innovation requires complex changes in routines, collaboration among disciplines, changes in patients' behavior or the organization of care [8] . Implementation of interventions can be facilitated through quality improvement strategies, for example by audits and by providing feedback to clinicians on their performance related to specific quality indicators (QIs) [9] .
In an attempt to improve secondary prevention for patients with coronary heart disease, a specialist nurse-led outpatient clinic was introduced at a University Hospital in 2006. It was proposed that a specialized nurse could assess patients for cardiovascular risk factors and provide patient education and medical care under the supervision of a cardiologist. The intention of the nurse-led outpatient clinic was 2-fold. Firstly, it would expedite direct transfer to secondary prevention thus reducing waiting times and freeing up cardiac outpatient clinic appointments for other patients. Secondly, it would provide continuity of care for patients at high risk by facilitating discharge to primary care. Implementation of this nurse-led aftercare requires a change in care pathway for patients and collaboration between nurses and doctors in hospital and primary care.
Initial assessment
Our assessment commenced in October 2007, almost 2 years after the introduction of CARDIOCARE in clinical practice. The purpose of our assessment was to describe the implementation of the nurse-led aftercare (Table 1) and to evaluate the model in terms of QIs stated in the care protocol. Evaluation of the implementation of CARDIOCARE was planned at the start of the intervention. The indicators were formulated according to Donabedian's model for assessing health-care quality based on structures, processes and outcomes [10] , such as 'ratio of full-time equivalent nurse and supervisor' (structure), 'period of patient stay' ( process) and 'clinical effectiveness' (outcome). The implementation process of CARDIOCARE is described from 2006 until 2009. During these years, continuous improvements were made. In addition, new QIs were developed to be used for further improvement of care.
Choice of solution Characteristics of CARDIOCARE
The first health-care protocol for CARDIOCARE was issued at the end of 2005 ( Table 1 ). The nurse-led outpatient clinic was opened in January 2006. The clinic was situated in a location separate from the hospital with a non-medical ambience. The specialized nurses working at CARDIOCARE were proficient in care for patients with cardiac diseases. In 2006, each week 8 h of nurse-led consultations were available. The target population consisted of two patient groups: first, patients after discharge with an acute coronary syndrome and second, already stabilized patients with a former ischemic event who were followed up at the outpatient clinic at regular intervals. Triage of patients from the hospital department to CARDIOCARE was managed by one cardiologist. Individual cardiologists at the cardiac outpatient clinic were responsible for the referral of stabilized patients to CARDIOCARE.
Patients who were discharged from the hospital department received an information package. This included information about ischemic heart disease, nurse-led after-care, lifestyle and use of medication. The first consultation by specialized nurses, supervised by a cardiologist, consisted of patient information, the assessment of a cardiovascular risk profile, a physical investigation and a shared decision on treatment protocol and follow-up scheme. During follow-up, the set interventions were carried out and during each visit risk factors and physical health were investigated. Prescription of medication remained the responsibility of the cardiologist.
The QIs stated in the care protocol were the starting point for describing the quality of the implementation. After October 2007, continuous quality improvements were made as a result of quarterly reports on the structure and process QIs to the CARDIOCARE Steering and Working group, including department managers.
Data on QIs, such as the level of cardiovascular risk factors, the number of consultations and period of stay in CARDIOCARE were searched for in paper and electronic medical records. Patient satisfaction could be measured with the generic questionnaire on patient satisfaction which was implemented in 2009 as a requirement for all departments within the hospital (Cronbach's alpha: 0.87) [11] . The questionnaire contained 41 questions using a five-point answering scale with the extremes labeled as 'very dissatisfied' to 'very satisfied'. Furthermore, interviews were conducted among nurses, In addition, documents concerning CARDIOCARE such as minutes of meetings were analyzed to obtain data on organizational changes (target group, care protocol and collaboration).
Clinical effectiveness of CARDIOCARE was analyzed with a pair-wise t-test, using SPSS 17.0. For the qualitative analysis of the interviews, a content analysis with a directed approach was used [12 -14] . All interviews were held by one interviewer (HV). The interviews were audio taped, transcribed verbatim by a research assistant and checked by the researcher. To minimize bias, the transcript of all interviews was analyzed by two researchers (H.V., J.M.) independently of each other. Themes were allocated to all negative and positive fragments of the transcript. The researchers compared their results and agreed on the most important participants' experiences.
Implementation
The first report on CARDIOCARE, which primarily concerned the volume of patients treated in CARDIOCARE, was presented to the Steering and Working group in January 2008. It was concluded that an increase in volume of patients to be enrolled in CARDIOCARE was necessary. In consequence, from February till May 2008 interviews were conducted among nurses, cardiologists and department managers involved in CARDIOCARE. The aim was to investigate their views on after-care for coronary heart disease patients, in particular nurse-delivered care and follow-up care by general practitioners in primary care, and their experiences with CARDIOCARE (see Table 2 ). Together with the analyses of the qualitative data, results were presented in a report to the CARDIOCARE Steering and Working group in August 2008. As a consequence, from that time on CARDIOCARE would only include patients discharged from the hospital department following admission for acute coronary syndrome. Stabilized patients at the cardiac outpatient clinic would, if possible, be discharged to primary care by cardiologists.
By December 2008, due to the emerging practice nurse consultation on cardiovascular risk management within primary care, specialized nurses within CARDIOCARE felt the need to facilitate communication with these professionals in order to establish good follow-up of their patients discharged to primary care. In February 2009, an initial informal meeting between practice nurses and specialized nurses was held to communicate information about their patient care protocol. Further meetings were postponed until the regional board of general practitioners had arranged an integrated approach to cardiovascular prevention.
From August until December 2009, as a result of regular reports to the Steering and Working group, nurses paid more attention to adhering to the maximum number of consultations for patients.
Evaluation of cardiocare Interviews: May 2008
The extended interview results were presented to the CARDIOCARE Working and Steering group. The most remarkable results were as follows: (1) Cardiologists. The majority considered nurse-led after-care to be beneficial in terms of patient education and prevention. Supervision by a cardiologist was regarded to be essential. (2) Nurses. They were generally satisfied with their work. They appreciated working with supervisors. However, they would like to take more effort on lifestyle intervention. In addition, the following problems were identified: diversity in the target group and administrative burden. (Table 3) were presented to the Steering and Working group. Table 4 shows data on QIs for CARDIOCARE. From 2007 to 2009, four nurses worked at the nurse-led outpatient clinic, supervised by one cardiologist. The criterion for QI number 1 (QI 1) was therefore met. About 70% of patients received CARDIOCARE for ,1.5 years (QI 2:62 and 80%). More than half of all patients received at least three consultations (QI 3:45 and 69%). Half of the patients, discharged from the program, were referred to primary care (QI 4). The main reasons for non-referral to primary care were co-morbidity, new hospital admission, psychological reasons and patients' preference. The number of patients per clinic treated by one nurse was accorded with QI 5. Clinical effectiveness (QI 6) was analyzed among patients included only from the hospital department. Although the mean level of risk factors was low at the start of the nurse-led consultation, significant decreases were achieved during consultations for blood pressure and total cholesterol. However, incomplete recording of risk factors, partly due to information technology problems and low levels of risk factors at first consultation, precluded this QI from being met precisely. The portion of registered individual risk factors within first consultation varied from 47 (smoking) to 89 (blood pressure), but this turned out to be lower in following consultations. Regarding patient satisfaction, CARDIOCARE met the overall mean target of at least 4 on a five-point scale of patient satisfaction. Twenty out of 41 questions had a score just below 4.
Lessons learned
CARDIOCARE performed well on the QIs. Nurse-led aftercare was shown to be clinically effective in reducing the level of some cardiovascular risk factors. This finding agrees with other studies [4, 15] . In addition, discharge of patients from hospital to primary care was facilitated. Most patients included from the hospital department were discharged from the nurse-led outpatient clinic to primary care. However, there is still room for improvement. Stakeholders should communicate about the QIs on a regular basis. In addition, the formulation of indicators and their targets in the care protocol should be reconsidered by stakeholders.
Evaluation of implementation of nurse-led after-care for patients with coronary heart disease by means of QIs is valuable for the improvement of daily clinical practice. Several studies have shown benefits of nurse-led secondary prevention in the hospital setting [4, 15] , but implementation of such a program in clinic practice, without embedding this in a clinic trial, is a challenge to a complex health-care organization. The complexity of the health-care organization precluded the continuous awareness of the program by those involved in the management of the related patient population. It became clear that regular reports on QIs [Plan-Do-Study-Act (PDSA) cycles] and continuous quality improvements are needed for quality improvement of CARDIOCARE [8] .
We learned that set criteria in the initial care protocol were used as a basis for the development of QIs. We conclude that an initial period of time is necessary to examine whether set criteria are realistic in daily clinical practice and whether it is feasible to collect data about these criteria. Caregivers and department managers should communicate information about these indicators on a regular basis for appropriately timed evaluation and adjustment of the program, and for development of appropriate indicators. Patients' involvement is important to assure their cooperation, to meet with their expectations and to enable the development of an adequate self-management attitude. This is in line with conclusions from a study by Campbell et al. [16] They stated that the use of indicators in quality improvement strategies will become effective by using consensus techniques-which systematically combine evidence and opinion-and guideline-driven approaches. Furthermore, QIs should be based on guidelines and protocols and are identified by the ability of stakeholders to act on them and by the availability of data from the medical record. Assessing only how well QIs are met, however, will not automatically result in improvement [16] . Indicators must be used within coherent systems-based approaches to quality improvement. In 2008, another study by Campbell et al. [17] proposed 44 QIs on cardiovascular prevention in nine European countries. However, it was observed that less agreement among experts from different countries existed on how the quality of preventive care should be assessed. The latter is of utmost importance for the application of indicators in quality improvement strategies. For our study, some of the proposed indicators would fit in CARDIOCARE (Table 3) . For nurse-led in-hospital secondary prevention, the appointment of a case manager with management responsibilities, preferably a nurse specialist, is crucial for the coordination between the respective stakeholders [18] . In addition, this case manager could be made responsible for checking for the registration of indicators, for example the completeness of recordings in the patient's chart. Formulating additional 'PROCESS' QIs on registration, such as expected date of last visit, the number of consultation (see Table 3 ) could be useful in this regard. However, information technology support is needed to reduce the administrative burden. Information on QIs should be recorded uniformly and electronically stored, being accessible to all participants and allowing not only the retrieval of information per individual patient but also retrieval at the full population level.
In addition, concrete proposals of improvement formed by analyzing the collected data will improve the provision of care. This should be embedded within the PDSA cycle [8] . Another aspect is achieving clinical engagement through actions by clinical leaders as shown in one study [19] . The latter is of utmost importance, though difficult to assess by QIs.
One of the aims of CARDIOCARE is to improve the quality of care. Although it was not investigated, nurse-led after-care will probably bring about an improvement in education of patients. In the last two decades, the average duration of stay in hospitals for patients with coronary heart disease has decreased [20] . As a result, fewer opportunities for caregivers to give information to these patients have been available [21] . Information is important so that patients can manage the post-discharge period safely and make informed decisions about potential life-style changes [22, 23] . This will also help to reduce anxiety and aid recovery [24] . In addition, the emotional shock experienced by patients recovering from a coronary event has a negative impact on their ability to absorb health information [21] . For these patients, the optimum time for realistic learning will be during early convalescence which corresponds with the time period of management on the CARDIOCARE intervention programme [25, 26] .
With regard to cost-effectiveness of nurse-led secondary prevention, department management assumed if CARDIOCARE met the criteria of the structure and process indicators in Table 3 , it could be considered as cost-effective. CARDIOCARE met these indicators by the end of 2009. However, cost-effectiveness of nurse-led secondary prevention still needs to be investigated. A recently published review comparing health professionals found that nurses can provide cost-effective care. Although this is true, more intensive nurse staffing was associated with both better outcomes and more expensive care, and therefore the assessment of cost-effectiveness was not a straightforward matter [27] .
